デンキ カガクテキ ショクバイ ソクシン コウカ オ リヨウシタ セイカツ カンキョウ ジョウカ リアクタ ノ ソウシュツ ト オウヨウ by 町田, 正人 et al.
熊本大学学術リポジトリ





















































?????? ????(?????????????? ??) 
 
?????? ????(?????????????? ??) 
 
 
?????(???)          (??????) 
 ???? ???? ?? 
?? 17?? 8,300,000 0 8,300,000 
?? 18?? 3,500,000 0 3,500,000 
?? 19?? 3,700,000 1,110,000 4,810,000 






1? S.Hamada, K.Ikeue, M.Machida  
 “Catalytic Role of Intercalated Pt Complex in Thermal Decomposition of Nitrate-type 
Hydrotalcite to Porous Structure” 
 Chemistry of Materials, Vol.17, No.19, 4873-4879, 2005 
 
 2 
2? M.Machida, K.Sato, I.Ishibashi, M.A.Hasnat, K.Ikeue 
 ”Electrocatalytic Nitrate Hydrogenation over H+-Conducting Solid Polymer Electrolyte 
Membrane/Modified Cathode Assembly” 
 Chemical Communications, No.7, 732-734, 2006 
 
3? S.Hamada, K.Ikeue, M.Machida 
 ”Catalytic NO-H2-O2 Reaction over Pt/Mg-Al Oxides Prepared from PtCl6- and Pt(NO2)4- 
Exchanged Hydrotalcites” 
 Applied Catalysis B: Environmental, Vol.71, No.1-2, 1-6, 2007 
 
4? S.Hamada, S.Hibarino, K.Ikeue, M.Machida  
 “Preparation of Supported Pt-M Catalysts (M=Mo and W) from Anion-exchanged 
Hydrotalcites and their Catalytic Activity for Low Temperature NO-H2-O2 Reaction” 
 Applied Catalysis B: Environmental, Vol.74, No.3-4, 197-202, 2007 
  
5?  I.Ishibashi, Y.Fujisaki, S.Hamada, K.Ikeue, S.Yamauchi, M.Kimura, M.Machida 
 ”Low-temperature Electrocatalytic NOx Reduction Using Solid Polymer Electrolytes” 
 Studies in Surface Science and Catalysis, Vol.172, 611-612, 2007 
 
6?  K.Ito, S.Kakino, K.Ikeue, M.Machida 
 ”NO Adsorption/desorption Property of TiO2-ZrO2 Having Tolerance to SO2 Poisoning”  
 Applied Catalysis B: Environmental, Vol.74, No.1-2, 137-143, 2007 
 




8?  K.Ikeue, S.Mizukami, A.Kuroda, S.Hamada, A.Hongo, Y.Kitajima, M.Machida 
 ”Noble-Metal-Containing Nanoporous Carbon Synthesized within the Interlayer Space of 
Montmorillonite and Its Catalytic Property” 
 Journal of Physical Chemistry C, ???  
 
9? M.A.Hasnat, I.Ishibashi, K.Sato, R.Agui, K.Ikeue, M.Machida  
 Electrocatalytic Reduction of Nitrate over Cu-Pd and Cu-Pt Cathode/H+-Conducting Solid 
 Polymer Electrolyte Membrane Assemblies 




1? S.Hamada, K.Ikeue, M.Machida 
 “Catalytic Property of Pt-M/Mg-Al-O (M=Mo and W) for Low Temperature NO-N2-O2  
 Reactions” 
 The 10th Japan-Korea Symposium on Catalysis, 2005? 
 
2? K.Ito, S.Kakino, K.Ikeue, M.Machida 
 “NOx Adsorption Properties of Inorganic Porous Materials in the Presence of Water Vapor 
and SO2” 
























 ? 96???????2005? 
 
 4 
9? M.Machida, Y.Fujisaki, S.Hamada, I.Ishibashi, K.Ikeue 
 “Low Temperature Electrocatalytic NOx Reduction Using Solid Polymer Electrolytes” 
 PACIFICHEM05, 2005? 
 
10?M.Takenami, K.Ito, K.Ikeue, M.Machida 
 “The Synthesis of New Porous Materials Using Intercalation of Layered Metallic 
Hydroxide” 












 ? 43??????????????2006? 
 
14?Y.Fujisaki, I.Ishibashi, S.Hamada, K.Ikeue, S.Yamauchi, M.Kimura, M.Machida 
 “Low-temperature Electrocatalytic NOx Reduction Using Solid Polymer Electrolytes” 




 ? 98???????2006? 
 
16?M.A.Hasnat, K.Sato, I.Ishibashi, R.Agui, K.Ikeue, M.Machida 
 “Selective Reduction of Nitrate on Pt-Cu Electrodes/H+-conducting Solid Polymer 
  Electrolyte Membrane Assemblies” 
 4th Asia Pacific Congress on Catalysis (APCAT4), 2006? 
 
17?S.Ymamauchi, S.Sakuma, M.A.Hasnat, I.Ishibashi, S.Hamada, K.Ikeue, M.Machida 
 “Electrocatalytic Reduction of NOx over Pt or Pd Cathode on Solid Polymer Electrolytes” 
 5 




 ? 99???????2007? 
 
19?M.A.Hasnat, K.Sato, I.Ishibashi, R.Agui, K.IKeue, M.Machida 
 “Selective Electrocatalytic Reduction of NO3− and NO2− Ions by Ternary Metal–Solid 
Polymer Electrolyte Assemblies” 






















 ???????????????? ???? ? 
 ?????????????  
 ?? 2006-054385??? 18? 3? 1???? 



















1970 ??????????? 2)???????? Fig.1 ????NO ????????
????? O2–????????????????????????????????
??????????????????????????600???????????







???????????????????? NO ??????????? O2???
????????????????????? 8-17)?Fig.2??? Pt????? O2??











Nafion-117 ?(????? 6 cm2)???? Pt??????????????????
??????SPE ??????????????????????????????
N2???? air????? 0.1%NO/He????????????Fig.3 ???????




? NO??????????????  
????????????????? CV???????????????????






???????NO ???? O2?????????????????????Pt ??
??? H+??????NO???????????????????  
??? ??????? 
 SPE?????(???? 0.8 cm2)??? Pt??(1wt%Pt/ZSM-5)?????????
??O2??????? NO????????????????????? NOx???































??????Cu? Pt???? Cu? Pd?????????????????????
?????????? 
??????????????????????????????????????









  2NO3– + 5H2 → N2 + 2OH– + 4H2O  (1) 
??????????????????????????????????? 
  2NO3– + 12H+ + 10e– → N2 + 6H2O  (2) 











????? CO2??? pH????????????????????????? 30%
???????????  
??? ???????????????? 























1) S.Yamauchi and K.Inanaga, Jpn. J. Tribology, 38, 99 (1993); http://www.ryosai.co.jp/ 
index1.html.  
2)  S.Pancharatnam, R.A.Huggins, and D.M.Mason, J. Electrochem. Soc., 122, 869 (1975). 
3) T.Kobayashi, S.Morishita, K.Abe, and H.Iwahara, Solid State Ionics, 86-88, 603 (1996). 
4) T.M.Gur and R.A.Huggins, J. Electrochem. Soc., 126, 1067 (1979). 
5) T.Hibino, Chem. Lett., 927 (1994). 
6) F.J.Williams, N.Macleod, M.S.Tikhov, and R.M.Lambert, Electrochim. Acta, 47, 1259 
(2002). 
7) S.Bredikhim, K.Maeda, and M.Awano, Solid State Ionics, 152-153, 727 (2002). 
8) K.Yokota, M.Fukui and T.Tanaka, Appl. Surf. Catal., 121/122, 273 (1997).  
9) B.Frank, G.Emig, and A. Renken, Appl. Catal. B: Environ., 19, 45 (1998).  
10) A.Ueda, T.Nakato, M.Azuma and T.Kobayashi, Catal. Today, 45, 135 (1998). 
11) R.Burch and M.D.Coleman, Appl. Catal. B: Environ., 23, 115 (1999). 
12) M.Machida, S.Ikeda, D.Kurogi, and T.Kijima, Appl. Catal. B: Environ., 35, 107 (2001). 
13) M.Machida and T.Watanabe, Appl. Catal. B: Environ., 52, 281 (2004). 
14) M.Machida and S.Ikeda, J. Catal., 227, 53 (2004). 
16)  S.Hamada, K.Ikeue, and M.Machida, Appl. Catal. B: Environ., 71, 1 (2007). 
17) S.Hamada, S.Hibarino, K.Ikeue, and M.Machida, Appl. Catal. B: Environ., 74, 197 (2007).  
18) M.Machida, E.Shono, M.Kimura, and S.Yamauchi, Catal. Commun., 4, 631 (2003).  
19) I.Ishibashi, Y.Fujisaki, S.Hamada, K.Ikeue, S.Yamauchi, M.Kimura, and M.Machida, Stud. 
Surf. Sci. Catal., 172 , 611 (2007).  
20) M.Machida, K.Sato, I.Ishibashi, M.A.Hasnat, and K.Ikeue, Chem. Commun., 732 (2006).  
 
 11 
Table 1  Rate constant and selectivity 









Pd 1.7 × 10-3 12 9 2.9 × 10-3 46 
Cu/Pd 16.7 × 10-3 15 16 13.9 × 10-3 25 
Pt 0.9 × 10-3 0 49 1.6 × 10-3 11 
Cu/Pt 17.8 × 10-3 40 11 2.8 × 10-3 26 
3000mg/L NO3? or NO2?, 100mA , 3h , room temperature. 
 
 




Fig.2 Pt?????H2-O2?????NO-H2-O2????????????1wt%Pt/ZSM-5?  
□ H2????H2-O2 ????0.28% H2?10% O2/He?W/F=0.24 g·s·cm–3?  









Fig.3 ???SPE ???????? NOx ????????????????70??Pt
???? 6.0cm2?0.1% NO/He?10 cm3·min–1? 
 
 
Fig.4 ??????????? NOx?????? 
???? H2????Faraday ????????????????? H2??????70??

































Fig.5 Pt?????????????????????????????50??–0.3V vs 
Ag/AgCl?1% NO/He???? He????10 cm3·min–1? 
 
 
Fig.6 ?????????SPE ???????? NO ???????? O2?????
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